CORRESPONDENCE
Sir,-We find Dr Macdonald's comments particularly relevant. The manoeuvre of compressing, then releasing the vein to visualize its refilling can be most useful. This has been recorded on videotape. Many patients nowadays also have partially thrombosed internal jugular veins from previous central venous placement or permanent pacemakers inserted from the right side. In this situation it is preferable to cannulate the contralateral (left) internal jugular vein.
We have not had any experience leaving the seeker needle in place, but it certainly appears to be a helpful modification.
N. SHARROCK L. E. FIERRO

New York
HYDROGEN BONDING fN MECHANISMS OF ANAESTHESIA TESTED WITH CHLOROFORM AND DEUTERATED CHLOROFORM
Sir,-According to a suggestion from this laboratory, dissociation of hydrogen bonds, needed to keep the macromolecules of the nerve cell membrane in the right conformation, could be one step in the mprhiini«rn of anaesthesia. This was based on the observation that the more potent anaesthetics tilt the free: associated ratio in hydrogen bonds in favour of free, or less associated species. The effect is especially pronounced for anaesthetics which contain an acidic hydrogen like chloroform, halothane, methoxyflurane and others (Di Paolo and Sandorfy, 1974; Sandorfy, 1978 Sandorfy, , 1980 Trudeau et al., 1978 Trudeau et al., , 1980 ). This view is opposite to the generally held opinion that anaesthetics exert their effect by acting within a hydrophobic region of the membrane. The hydrophobic theory is based on the Meyer-Overton rule; while the latter establishes that lipid solubility is a condition for the anaesthetic to penetrate the membrane, it does not prove that the site of action is in the lipid. It is more likely to be, in our opinion, in the protein that contains the ion channel or at the lipid-protein interface. In a recent paper which appeared in this Journal, Wood and colleagues (1982) attempted to test the validity of our suggestion by comparing the anaesthetic potencies of chloroform and deuterated chloroform. They came to the conclusion that"... the lack of significant differences between CHCI3 and CDC1 3 excludes hydrogen bonding as a major factor in their molecular mechanisms". They based this conclusion on the expectation that"... if H-bonding played a major role in anaesthesia the difference in CHCI3 and CDCI3 potency should be significant". This is not to be expected, however. Let us examine, as a typical example, the interaction between a water-water hydrogen bond and chloroform (Hobza, Mulder and Sandorfy, 1981) . The ability of chloroform to "break" the hydrogen bond depends on the equilibrium constant XT in the equation:
H2O ... HOH + CHCI3 ^ H2O ... HCCI3 + H2O
The equilibrium constant is related to the Gibbs free energy by the equation:
AGr= -and The enthalpy is basically determined by the energy of the hydrogen bond but this is, in any attainable approximation, the same for CHCI3 and CDCI3. Chloroform can only form very weak hydrogen bonds.
The total interaction energy of CCI3H ... OH2 and CCI3D ... OH2 complexes being identical, the only difference could originate from entropy. It can be easily shown, however, that the difference is slight (Hobza, Mulder and Sandorfy, 1981 : Table 8) and that, if anything, deuteration makes AG° slightly less (not more) favourable to H-bond breaking.
It is readily demonstrated, by comparing the infra-red spectra of various H-bonded systems in CHCI3 and CDQ3 solutions, that the H-bond equilibrium is not affected by the deuteration of chloroform.
Therefore, what the test performed by Wood and colleagues (1982) had to yield is that the anaesthetic potencies of CHCI3 and CDCI3 are just about the same. It did. Their results do not, in any way, contradict our suggestion that interference with hydrogen bond equilibria by anaesthetics could be an important factor in the mechanisms of anaesthesia.
Toxicity is an altogether different matter. Contrary to anaesthesia, it involves chemical reactions, not only changes in molecular associations.
